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B.1. INTRODUCTION

This effort to re-evauate possble doses to those who responded to the Palomares nuclear
accident required a complete and careful review and assessment of avalable data Since the
accident occurred over 33 years ago, this review depended on the &bility to identify relevant
records, reports and other data to form as complete a picture of the Stuation as possble. Initiad
efforts focused on accumulating and reviewing records provided by the Air Force Medicd
Operdions Agency (AFMOA) a Balling AFB, DC and the Inditute for Environmental, Sefety,
And Occupationa Hedlth Risk Analyss (IERA) a Brooks AFB, TX. IERA succeeded the
USAF Radiologicad Hedth Laboratory (RHL) as the Air Force's primary radiologica consultant
laboratory and custodian of personnd radiation exposure records in the USAF Magter Radiation
Exposure Regigry.  Initid contact with both AFMOA and IERA identified and provided
information on the availability of Pdomares records. IERA and AFMOA provided their records
in the form of:

» Air Force Forms with laboratory andytica and exposure details of the nasd swipe and urine
samples submitted and processed.

» Complete case files for the 26 individuds identified for follow-up in 1966 and commonly
referred to asthe “High 26”.

» A Microsoft Excel spreadsheet prepared by IERA daff that contained the data from those Air
Force Forms, and some data related specificdly to the 26 individuads (referred to as the
“High 26" who were considered as having the highest exposures.

> Copies of reports of the accident response, RHL documents on the evauation of exposures
by urindys's, and sdected publications from journas and conference proceedings.

Those records formed the basis for ggnificant effort: to undersand what informeation the various
records contained; to determine how the data were used in the initid evauations, to identify data
gaps, inconsstencies, and concerns with the use or interpretation of the data; and to prepare the
records for input to this intake and dose assessment effort.  This gppendix discusses the results of
this review and the modifications and assumptions made to the data for use in the dose
assessment.  The appendix provides specific details of the three types of records and the concerns
they generated, as well as efforts to correct, improve, or interpret those records for this project.

B.2. TYPES OF RECORDS KEPT

The records prepared and maintained by the Air Force conssted of forms, computer
spreadsheets, and written correspondence and reports of activities. This section provides details
of the forms and the data they contained.
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B.2.1. Forms

RHL, as the centrd laboratory for providing radiological services to Air Force units, gpplied
their laboratory processes with some modifications to this accident. RHL, a sub-unit of the Air
Force Logistics Command (AFLC) at the time, used AFLC sanctioned forms for recording the
data and results of samples processed. Three series of forms were identified in the records
provided: AFLC Form 1165, Interna Dosmetry Data (May 66), AFLC Form 1165, Radiologica
Sample Data (May 66), and AFLC Form 1165, Radiologicad Sample Data (Jul 67). Although
gmilar in desgn and content, these three forms gpparently evolved over the course of the
laboratory effort on Plomares and other services a the time.

B.2.1.1 AFLC Form 1165, Internal Dose Data (May 66)

The AFLC Form 1165, Internal Dose Data contained data about the individud who submitted
the sample, radiaion measurement data for urine, radon (breath) (sic), and feces/blood samples.
The form provides areas for recording counting data, ingrument data, and other factors. For
Paomares, the form primarily recorded urine sample data and results.  Figure B-1 illudrates an
example AFLC Form 1165.

Annotated comments (calout boxes) on Figure B1 draw attention to severd features of the form
and its use for the Pdomares Accident. In addition to basc identifying information (name, and
Socid Security Number (SSN)), the form typicdly contained an entry for the Air Force Serid
Number (AFSN) as an additiond entry. At the time, the SSN had not become an officid
identifier for Air Force military personnd.

Comments about certain uses of the form pertain to the review and andlysis of data contained on
these forms for possble use in the reassessment project. These include (identified by text in
cdlout box on Figure B-1):

> Basc Counting Data: this area provides spaces for the entry of Counter Identification (N),
Counter Background (cpm), Counter Efficiency (%), and other pertinent counting
information. Additiona data were often recorded in this area For example, the entry for
Counter background - 0.03 (900) — refers to the counts per minute (0.03) and the time the
background was counted (900 minutes).

» Notation of Elapsed Days: thisentry —t = 49 — refers to the dapsed time (in days) between
the assumed exposure and the date the sample was collected. According to other records, the
exposure date was generdly assumed to occur on the day that was the midpoint of an
individud’ stime on ation.

> Exposure Date Entry: an entry with the known or estimated dates of exposure. Often this
represented the actud caendar time a the Ste peforming duties. In this case, the entry
contains arange of dates.
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Results, etc.: this section demondrates flexibility in use of the form by hand written
notations of the meaningful result. In this example, the result (215 + 0.30 pCi/L) is
expressed in activity per unit volume as picocuries per liter (pCi/L) and as activity per
sample (pCi/spl). In this case, the pCi/spl means the total gross apha activity excreted in one
day as required by equations relating content in urine to systemic body content. In addition
to the actua vaue, the estimated error (based on 95% confidence level of the counting data
only) isaso shown.

Correction for spike activity: This notation gpparently refers to a factor gpplied to correct
for alded 23°Pu radioactivity. The exact meaning of this notation has not been determined for
gross apha measurements.

Apparent Result Notation: an entry in the fecesblood section that gpparently represents an
independent evauation of the radioactivity content and an edimate of the fractiond systemic
body burden (0.44 BB).

Form printing location, etc.: represents the place (WPAFB — Wright-Petterson Air Force
Base), dae (May 66), and quantity of forms printed (4500). This is an adminigrative
requirement.

Figure B-2 provides a second example of an AFLC Form 1165, Internd Dose Data.  For this
case, three features are discussed.

>

Background counts, etc.: this form clearly shows the entry of the counter background rate
and counting time.

Exposure Date Entry: this form contains one date rather than a range. Based on persond
conversations with the individua, he arived at the accident dSte early on 18 Jan 66 so the
date of 19 Jan 66 is reasonable. Also, the individua sad tha he stayed at the dte until close
to the end of the operation. Therefore, a sample date of 18 Mar 66 could represent his last
sample while on ste. In fact that is the case.

Apparent Result Notation: this entry refers to written notation (Dg = 6.59 ~ 107° nt). The
notation Dgr is identicd to the notation for retained body burden in Langham's excretion
equation for plutonium. That entry apparently denotes a retained body burden of 0.00659
microcuries or about 15%.

The previous examples provide the bass for further investigating the relevance of the data on
these forms. The relevance may be paticularly crucia because these forms represent data for
some of the earliest samples collected; especidly those collected on ste a Camp Wilson that had
a very high potential for sample container ontamination as referred to by Odland (Odland 1968a
and Odland 1968).
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B.2.1.2 AFLC Form 1165, Radiological Sample Data (May 66)

The AFLC Form 1165, Radiologicd Sample Data (May 66) was gpparently adso used during the
same time period as the previous form. However, our review indicates that this form applied
primarily to samples analyzed by adpha spectrometry. Figure B-3 provides an example of this
form and contains notations on severd interesting features. These featuresinclude:

> Alpha Spectrometry Counting Information: This section of the form provides room for
recording specific information about the radioactivity counting process. Entries include
identification of the radionudide (*°Pu and 2%°Pu) in separate columns, counter and
efficiency (SPEC 2, 24.3); total counts and minutes for each (400, 571, 1 are the time, and
the counts in the 2*®Pu and the counts in the 239Pu€2; background counts and time (800, 1, 1 as
time, counts in the *°Pu area and counts in the *°Pu areg). These entries are salf-explanatory
for the mogt part.

> Elapsed Time in Days: the time from exposure (assumed as midpoint of time at the accident
gte) to sample collection.

> Exposure Time Entry: An entry of the presumed exposure period. This example contains
only the entry “66”, presumably indicating the year 1966. No day or month information is
entered.

> Calculated Result: the results of caculating the radioactivity. In this case entered as (Fci/Spl
45 £+ 100) indicating 4.5 femtocuries per sample with an estimated counting error of 10.0
femtocuries per sample.  Other evduations indicate that for adpha spectrometry RHL
caculated and reported the estimated error at the 68% confidence levd. In this example, the
error is greater than the caculated result.

> Reported Results: the result formdly reported for this andyss. In this case the result was
reported as No Detectable Activity (NDA) meaning that the sample result was less than the
estimated error.

Obsarvations about other data on this example reved details of the processes used in anayzing
samples. For ingance, the Sample Volume (2000 mL) and the Volume Anayzed (1000 mL)
indicate the standard practice that used one-hdf a submitted sample's volume thereby retaining a
portion for further confirmation or reandysisif |aboratory difficulties were encountered.

B.2.1.3 AFLC Form 1165, Radiological Sample Data (Jul 67)

This data form represents an evolution of the previous two versons of the AFLC Form 1165.
However, the form retains the same essentid data presented on a piece of letter szed (8-1/2" °
11") cad sock. This revised form retains the identifying information, but expands on and
reformats the basc radioactivity counting and results information.  Fgure B-4 provides and
example of this verson of the form. Interesting features on the form are noted as before and
indude:
» Gross Alpha Information: this section contains the same information about the apha
counter data. In tis case, total counts and time appear to be reversed; i.e. for TOTAL CTS
AND TIME, the entries are 55 and 155. Thefirst (55) was the RHL standard time for
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counting gross adpha samples. So, the second entry (155) represents the sample counts.
Similar comments apply to the background entries.

> Alpha Spectrometry Information: Smilar information for cdculaing the results from the
apha gspectrometry counting are included here. The counts and the counting time ae
interchanged as above.

> Add 2*°Pu Tracer (Spike): the entry indicates the amount (in disintegrations per minute —
dpm) of tracer added to the portion of the sample taken for andyss This vaue is used in
caculating the chemica recovery.

The preceding discusson aout the forms provides the foundation for underganding the
evauaion process gpplied to andyzing entries in the soreadsheet discussed in the next section.
Clearly, consstency among the entries on the data forms and the entries in any find data st
would be required. The data cards formed the only permanent record available of the actual data
generated at the time of the incident. Consequently, they provided the primary means for
verifying information from other sources; at least when the data on the cards were unambiguous.

B.2.1.4 Informal Data Records

An informd, handwritten record gppeared in the case files of the High 26 group. That record
was prepared on available paper scrap and was apparently used as source data for transfer to
punched data cards. RHL used punched data cards as the primary medium for maintaining data
and results for later usein organizing, sorting, reporting, and transfer to computer tape.

Fgure B-5 illustrates one example of that form. The form contained an entry a the top (3826)
that represents the sequentid portion of the RHL assgned sample number (66-3286). The form
adso contains sx numbered entries. The meaning of those data contained in those entries is
explained in Teble B-1.

TableB- 1. Data contained on
informal RHL form.

No. | Meaning

Urinary excretion pCi/24 hr and error

Chemical Recovery (%)

Total Sample Volume in Liters (L)

Days elapsed from exposure to sample

al & @ M

Day of Year Sample Completed (6256
means 256" day of 1966 or September
13, 1966

6. Fraction of a systemic body burden

FigureB-5. Informal RHL dataform.
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B.2.2. Spreadsheet

During an initid vist, IERA representatives provided a copy of a Microsoft EXCEL spreadshect
that they had prepared. The spreadsheet contained the basic data transcribed from the hardcopy
data forms into the spreadsheet. Table B2 explains the data items in the spread sheet. Figure
B-6 contains an example of one page of the oreadsheet to illudrate the items of information
transferred to the sheet. The individua names, Socid Security Numbers, and AFSNs lave been
masked on this example for privacy reasons.

The spreadsheet contains information for 1,758 entries on 1,555 individuals.
Table B- 2. Data Itemsin |IERA spreadsheet

Data Iltem Meaning

Name:(Last, First, M.1) Individual Name

SSN: Social Security Number

AF ID #: Air Force Service Number

Type Sample Type of Sample — urine, nasal swipe, fecal, etc.

Type Anal. Type of analysis performed — gross alpha, “°Pu

Sample No. Sample Number assigned by RHL

Sample Date: Date the sample was collected.

Base: Base of assignment of the person sampled.

Date Recived (sic) Date the sample was received at RHL

Sample Volume The total volume of the sample in Liters or milliliters

Sample Analyzed Volume of sample used in a specific analysis procedure

Date Analyzed The date the analysis was completed

Final Sample Result Result in picocuries per day

Uncertainty The counting error or uncertainty of the result (apparently
95% confidence level for gross alpha results; 68%
confidence level for alpha spectrometry results.)

Although this spreadsheet does not contain any new data, it represented a subgtantial Air Force
effort that could serve as the bass for preparing data for further evaduation and use in the dose
assessment. The data added and revisions made are discussed in alater section of this gppendix.

B.2.3. Reports

Additiond information in the form of correspondence and written reports can provide details of
the accident and the response effort, as wel as ingght into the approach to evaluaing possble
hedth and safety issues associated with the response effort.  Several documents provided key
information about those factors and formed the foundation for the pertinent andyss required of
this effort. Documents that provided those kinds of key information included:

The Palomares Summary Report prepared by the Field Command, Defense Nuclear Agency that
provides a comprehensve summary of the detals of the accident, contamination levels, response
efforts and limited discussions of hedlth and safety actions (DNA 1975).

“Putonium Depostion Registry Board, Proceedings. Fird Annud Mesting, 26 — 28 October
1966" prepared by the Air Force Logistics Command that described the proceedings of the first
meseting of this board and reviewed key issues and discussons on the progress and future plans
for the follow-up effort (Odland 1966).
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An aticle entitted “Bioassay Experiences in Support of Feld Operations Associated with
Widesoread Disperson of Plutonium,” in Proceedings of Symposium on Diagnosis and
Treatment of Deposited Radionuclides, sponsored by the Hanford Environmenta Research
Foundation (Odland 19684).

An aticle entitted “Indusrid Medicd Experience Associated with the Paomares Nuclear
Incident” published in the Journa of Occupational Medicine that was a peer-reviewed verson of
the previous proceedings.

A letter by Colond Wadlace, Air Force Logisgics Command Surgeon, with the subject:
“Pdomares Broken Arrow — Report on Medica Follow-up Program” that summarized the results
of the follow-up program through January 1968 and concluded that neither additiond follow-up
nor meetings of the Plutonium Deposition Registry Board were required (Wallace 1968).

These documents provided a narrative overview of the gpproach to conducting the assessment of
possble exposure to plutonium a Padomares. The discussons highlighted the issues faced, the
problems encountered, and the rationale that formed the bass for the effort and decisons made
throughout the period of on-dte activity and subsequent follow-up. These issues are discussed in
Section 2 of the main report. However, key points from that review are repested here and serve
as reference for the analyses to follow. The key points include the following.

» Sample Contamination. During the initid phase on Ste, samples were collected under less
than ided conditions that could have contaminated the sample containers and samples
themsdves from the blowing dust containing plutonium. In fact, RHL reported frequent
episodes of gross apha contamination on the outer surfaces of the sample containers
received.

» Sample Collection Period. Idedly, samples should be collected for a full, 24-hour period to
obtain the best representation of the daily excretion required by methods for estimating body
content. In fact, most of the on-dte samples were limited to 12 hours because of misson
needs and difficulties keeping subjects confined for an entire 24 hours. To compensate for
this RHL corrected the result for every sample with a totd volume of less than 1000
milliliters to 1200 milliliters; the volume assumed to represent the daly urine output of a
normd, adult male,

» Exposure Type and Date. Most of the response personnd spent severa weeks at the gSte.
Their activities varied from daly presence in contaminated aeas to primary work in
adminidrative aress. As a amplifying assumption, exposures were consdered as sngle,
acute intakes that occurred on the mid-point of the period of time spent on the site.

B.3. DATA EVALUATION AND PREPARATION FOR DOSE ASSESSMENT

B.3.1. Data Evaluation

One fina product from this project is a dataset, containing the estimates of the possble intake of
plutonium and of the associsted committed effective dose equivalent that can be loaded into the
Air Force Magter Radiation Exposure Registry. This process requires that the data provided
undergo detalled scrutiny to determine its suitability and to identify possble consgency
problems. Upon recelving the collection of data forms, spreadshest, and reports discussed above
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the data review occurred in severd stages. Objectives of the review included availability of data
edements required for input to chosen internd dosmetry modds. The primary parameters
include: the type of intake (inhalation, ingestion, skin contact), the date or dates the exposure
occurred, the date of collection of nasa swab or urine samples, the duration of the urine sample
callection, and the reaults of the sample andyss. Review of the data indicated that the hardcopy
forms recorded exposure date or dates, sample date, and results for many samples. In other cases,
forms did not contan dl the required data Consequently, our investigators sought dternate
approaches.

First, the spreadsheet and data forms were compared to determine whether al forms were present
in the spreadshest and whether the entries were correct.  The initid evduation identified a
number of problems with the spreadsheet and supporting forms as shown in Table B-3.

This initid review indicated that subgtantid numbers of samples lacked one or more important
pieces of data such as a Sample Date or Exposure Date. The review dso identified 115 data
forms attached to a primary card that apparently represented a repest andysis of the same sample
or afollow-up sample for an individua. Those additiona samples were not in the Soreadshest.

Following the initid review additiond efforts corrected many of the mising entries through
more caeful andysis of the information and reasonable assumptions about the missng
information.

TableB- 3. Issueswith Palomares Data.

Issue Number of Entries Per centage
Exposure Date Not Available 402 22.7
Sample Date Not Available 445 25.1

No SSN Available 385 21.8

No Air Force ID Avallable 2 0.11
Sample Val. < 600 mL 323 18.3
SampleVal. > 1000 mL 434 24.5
Number with Additiond 115 6.50
Sampling Data (2" page)

Number of Cards Marked Out 2 0.11
Number of Cards Not Found 5 0.28

Total Number of Samples = 1768

The duraion of sample collection is a criticd piece of data that determines the daly excretion
rate of plutonium in urine. Daly excretion, as mentioned above, is the accepted parameter for
esimating body content a a time following exposure. Air Force reports indicated that sample
collection lasted 12 hours for many samples collected at Camp Wilson. To correct, the Air Force
edtablished a procedure that corrected the result for any urine sample of less than 1200 milliliters
to 1200 milliliters. Although this may have been somewhat abitrary, it provided a reasonable
and conservative correction. The procedure was deemed conservative because it would tend to
overesimate urinary excretion. For example, if an individua actudly collected 900 milliliters in
a 24-hour period, the correction would sill be gpplied and the estimated dally excretion would be
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increased by 25%. When other factors are equa, increasing the urinary excretion aso raises the
estimated body content.

Our review of the daa indicated that 12-hour samples were clearly designated in 42 of the
samples entered in the initid spreadsheet.  Attempts to duplicate the Air Force estimate of
gystemic body burden reveded tha the sample volume correction might have been gpplied
inconggently.  However, this did not adversdy affect any conclusons about the individuds
tested. This finding does not materidly affect preparation of the data for this assessment except
for the samples clearly identified as 12-hour samples. This review concluded that adjustments to
samples that were not designated as 12-hour samples presented were unnecessary. Therefore,
recorded sample volumes were assumed to represent 24-hour output unless specificdly
designated as 12-hour samples.

Missng or incorrect entries for Exposure and Sample Dae present additionad chalenges to
performing a reasonable estimate of radiation dose. Careful review of the data indicated that
additional andysis would be required to establish these parameters.

Other observed issues included missing SSNs, AFSNs, and other entries. Upon further andyss,
it became evident that the records included information on the entire spectrum of responders —
from Air Force to other Services (Army, Navy, Marines); other B agencies (State Department,
Bureau of Mines), possble Spanish civilian employees of Torrgon Air Base or locd citizens,
and a leasst one media representative.  Only US Air Force personnd would have AFSNS,
however, entries for members of the other services had smilar entries. Missng SSNs introduce
some problems for integrating the results into current data systems, however the issue can be
resolved.

B.3.2. Preparation of Data for Analysis

The issues identified in the previous section provided the bass for an approach to refine the data
by correcting errors and inconsstencies and by developing reasonable estimates of missng data
As mentioned, this process had the primary objective of developing input data for the following
parameters. exposure date, sample date, sample duration, and urinary excretion rate and its
esimated error. Other inconsistencies observed in the data were dso corrected to the extent
possible. Each of these proceduresis summarized in the following sections,

B.3.2.1 Exposure Date

Exposures were assumed to be acute inhdation as discussed in the main report. The exposure
date was then cdculated by determining the midpoint of the time an individud spent on dation.
Exposure date entries on the forms included dl of the following: a sngle cate (25 Jan 66), a date
range (18 Jan 66 to 30 Jan 66), an arrivd date (Arr: 20 Jan 66), a month and year (Jan 66), a
year (66) and afew others.

Gengrdly, an arivd date or dngle dae entry could be assumed to represent the beginning of
exposure and that was done. The end of the exposure presented additiona difficulties. For data
forms that did not clearly indicate the end of the exposure period, Sample Dates for al samples
for an individua were reviewed. The day before the last Sample Date was assigned as the end of
exposure period. This approach seemed reasonable since the established procedure was to
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collect a sample from everyone before his or her departure.  In some cases, individuals may have
returned to their base of assgnment before providing a sample. These cases would generdly
represent a few days. Tha dday was not viewed as serious when the other difficulties and
uncertainties are consdered. If the last sample was collected after Camp Wilson cessed dll
operations on April 11, 1966, that date was used as the end of exposure.

B.3.2.2 Sample Date

Daa forms did not contain Sample Date entries for 445 samples. An dternative gpproach was
developed to provide a reasonable estimate of the Sample Date. Data on the date a sample was
received at RHL and the assigned laboratory sample numbers were used to develop the estimate.

The approach compared the range of valid Sample Date entries with the Date Received a RHL
and with the sequence of assigned sample numbers. Figure B 7 illudrates the digtribution of the
recept of samples a the laboratory. The results of the comparison and some additiond
judgement dlowed the Sample Dae to be edtimated. Although not necessarily precise, the
approach dlowed ressonable estimates of the Sample Date. The derived Sample Date
information was then entered into a master dataset adong with the other data for each urine
sample. Notations documenting the source of the Sample Date were made for each entry.

B.3.2.3 Sample Duration

Actud sample duration was documented in a very smadl fraction (42 samples) of the samples
receved. Fortunatdy, basic sample volume data provide the basis for making any corrections
needed. As discussed above, this project elected to treat recorded sample volumes as
representing 24-hour outputs unless the data forms specificdly designated the samples as 12-
hour samples. For those, the results were adjusted to the currently accepted nomina daily urine
output (1400 mL) for Reference Man. Those adjusments were performed in the intake
assessment process.

B.3.2.4 Other Parameters

Anaytica results for daily urinary excretion and the estimated error were transcribed as entered
on the hardcopy forms. However, in the case of samples reported as No Detectable Activity, the
data forms were reviewed for the presence of other caculaions of a numericd result and its
edimated error. When found, these actua results were used in the andyss, even when the error
vaue exceeded the result. This procedure gpplied primarily when the results of multiple samples
were available, as was the case for many of the “High 26" group. In these cases, dthough the
erors were large, they neverthdess provided order of magnitude information about the leves
present and were useful comparisons to other values.  Specific notes are contained in the
individud casefilesin Volumes|l and I11.
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FigureB- 7. Distribution of Samples Received at RHL
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B.3.2.5 Other Inconsistencies

Other inconsgtencies in the dataset were adso identified and corrected where posshble. Although
these did not affect the actud intake and dose assessments, they do affect identifying
information. Thisreview discovered incongstenciesin:

> Individua names caused by interchange of aletter or two.

» SSNs caused by typographica errors or easily identified keyboarding errors.
» Errorsin designation of the andysistype, such as GrossAlphafor Gross Alpha
> Base names caused by typing errors.

Other incongstencies affecting only afew entries were revised as they were discovered.

B.4. SUMMARY OF THE DATA EVALUATION AND PREPARATION

After making the changes and updates discussed above the data set served as the basis for
additiond evduations before processng of the intake and dose assessments. Those additiona
evaduations conddered the amount of data avalable for each individud, the qudity of the data,
and possble issues with the data that would limit its relidbility in assessng individud cases. In
particular, the High 26 group had substantidly more data than any other group of individuas.
That group of 26 was followed-up for more than a year. Follow-up began in the summer of 1966
and continued until August and September 1967 for some of the group. Because of this, that
group served as the primary group for study.

Evduation of the data also reveded that about 115 gppeared to have had ther initial gross apha
andyses repeated using the apha spectrometry technique. Or, they submitted follow-up samples
upon request for andyss by apha spectrometry. Those individuals comprised a second group
that recaelved additiond evduation of ther conditions Review of ther data for reiaility as
indicated by adequate chemicd recovery and other factors resulted in a total of 54 individuds
with adequate sample data. The remaining 62 were removed because their sample results were
not reported through laboratory error or other problems, or the chemica recoveries of their apha
spectrometry samples were beow 40% and not considered reliable. This group was cdled the
“Repeat Andyss’ Group. Their individud cases were evauated and the results are reported in
Appendix C.2.

Of the remaning mgority of samples mos represented only one sample for an individud
collected while a Camp Wilson. As discussed in Appendix C.3, many of those results were
quite high indicating possble contaminaion. Review of the data dso reveded that a substantia
number showed rdatively low urine messurements. Their results were in the same range of
urinary excretion as the individuas with the lower intakes and associated CEDES of the High 26
and Repeat Andyss Cases. Further review of the data and assessment of a reasonable lower
level of detection led to the concluson that samples with results of less that 0.1 picocuries per
day represented that reasonable lower leve. Individuds with daily excretions a that levd were
evauated and reported in Appendix C.3. This group, caled Contamination Cutoff Cases, was not
evauated to the depth of detail as the previous cases, primarily because they had only one result
for urine content. Nevertheless, the assessment provides an gpproximate estimate of their intake
and dose.
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Findly, dl remaining samples were reviewed. Since ther samples were collected on ste and
were a risk of sample contamination, the urine measurements are entered a Appendix C.4.
However, no further assessment of their results was attempted.
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